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Estimation of plasma temperature by the emission spectrum (Figure S1)
The relationship between the emission intensity (I) and excitation temperature (T) is shown by the following equation [ref S1-2] :
where λ ij is the wavelength, g i is the statistical weight of the upper level, A ij is the transition probability, E is the upper level energy, k is the Boltzmann constant, N(T) is the total number density of neutrals, and U(T) is the partition function. A plot of ln(Iλ/Ag) against the E for measured lines should be a straight line. The excitation temperature is obtained from the slope of the straight line. In current experimental, plasma emission was observed as shown in Figure S2 . By using two emission intensities of H α and H β , the plasma temperature was estimated to be around 9000 ºC, determined by the parameters summarized below. Figure S1 . Representative emission spectrum of plasma in the current experimental under 300 Hz of pulse frequency. 
